Abstract:
Introduction

45
has been paid to upper troposphere water vapor (UTWV) (> 400hPa), despite the fact that the 70 tropical circulation is three-dimensional. Previous studies have used high-resolution infrared 71 radiation sounder (HIRS) OLR (outgoing longwave radiation) data to define the tropics (Hu and Fu, 72 2007). However, UTWV brightness temperatures are able to trace the presence or absence of deep 73 convection in the tropics (Bates et al., 1996) . This study attempts to use these to define the width of 74 the tropics and therefore to study long-term trends in widening over the satellite era . 75 76
Data and Methods
77
Three decades of inter-satellite calibrated HIRS channel 12 clear-sky measurements of UTWV have 78 been created (see Shi and Bates, 2011) . Cloudy pixels were removed from the HIRS data using a 79 Clear sky data (uncontaminated by cloud effects) can explain many differences in satellite 83 measurements (Shi and Bates, 2011 To investigate spatial contrasts in widening, six domains in the tropics are defined in Table 1 . The 127 time evolution of zonal mean HIRS UTWV brightness temperatures for the six domains are shown 128 in Figure 3 , and associated rates of widening of the tropical belt are summarized in Table 1 
